Introduction
Computational Biology and Bioinformatics (CBB) is a rapidly developing multi-disciplinary field. The systematic acquisition of data made possible by genomics and proteomics technologies has created a tremendous gap between available data and their biological interpretation. Given the rate of data generation, it is well recognized that this gap will not be closed with direct individual experimentation. Computational and theoretical approaches to understanding biological systems provide an essential vehicle to help close this gap. These activities include computational modeling of biological processes, computational management of large-scale projects, database development and data-mining, algorithm development and high-performance computing, as well as statistical and mathematical analyses.
Yale has an interdepartmental CBB PhD program. The advantage of an interdepartmental program is that CBB students complete the CBB curriculum (described later in this booklet), and then can do their dissertation research in the laboratory of a faculty member at Yale in any relevant department at Yale, which might be a biological science department, computer science, statistics, applied math, etc. (They do not have to satisfy the PhD requirements of their research advisor's department.)
To enter the PhD program, students apply to the CBB track within Yale's combined program in the Biological and Biomedical Sciences (BBS): http://bbs.yale.edu/apply/index.aspx
We welcome your interest in Yale's CBB program. The Graduate School Registrar keeps the graduate student files. She enters graduate student payroll, provides administrative support to the students, the Directors of Graduate Studies, and the Admissions Committee. She handles curriculum, department fellowship information, student forms, and academic schedules and room reservations. 
CBB Graduate Students

Requirements for the PhD degree
This section outlines the current CBB curriculum, and other requirements for the PhD degree. Because of the interdisciplinary nature of the field, we anticipate that the students will be extremely heterogeneous in their background and training. As a result, a welcoming/advisory committee will help students individually tailor the curriculum to their background and interests. The emphasis will be on gaining competency in three broad "core areas":
• computational biology and bioinformatics • biological sciences • informatics (including computer science, statistics, and applied mathematics)
Completion of the curriculum will typically take 4 semesters, depending in part on the prior training of the student. Since students may have very different prior training in biology and computing, the courses taken may vary considerably. In addition, students will spend a significant amount of time during this period doing intensive research rotations in faculty laboratories and attending relevant lectures and seminars. Specifically, we expect that all students will:
• take at least nine (9) courses as follows: o three (3) graduate courses in computational biology and bioinformatics, o two (2) graduate courses in the biological sciences, o two (2) graduate courses in areas of informatics, o two (2) additional courses in any of the three core areas (which may be undergraduate courses taken to satisfy areas of minimum expected competency, as described below), o any additional courses required to satisfy areas of minimum expected competency,
• take a one-semester graduate seminar on research ethics, • participate in intensive research rotations (see section on rotation information),
• attend a CBB seminar series, • serve as a teaching assistant in two semester courses.
Students will typically take 2-3 courses each semester and 3 research rotations during the first year. After the first year, students will start working in the laboratory of their chosen PhD thesis supervisor. Students must pass a qualifying examination normally given at the end of the second year or the beginning of the third year. There is no language requirement.
In addition to the curriculum outlined above, the program has also defined an initial set of guidelines for minimum expected competency in biology, computer science, statistics, and mathematics. Some students may have satisfied all of these areas prior to entering our program. Other students may need to take undergraduate or graduate courses at Yale to satisfy one or more of these specific areas. These guidelines are in evolution and may be refined over time as we get more experience with the program.
Students may be able to waive some course requirements based on graduate coursework completed at other universities where they have been enrolled as a graduate student. Courses must be equivalent to Yale graduate courses, and the Graduate School usually sets a maximum limit of three courses that can waived.
Courses in Computational Biology and Bioinformatics
CBB students are required to take CBB 752, CBB 750, and CBB 740, unless they have taken equivalent graduate courses in their previous education. 
Rotations
All students are required to take at least three rotations. This can be supplemented with a fourth rotation in the summer after the second semester.
Rotation schedule for 2009 -2010 (approximate):
Late September -November 30 December 1 -March 6 March 23 -May 30
The laboratory rotation provides students with the opportunity to broaden their scientific experience in Computational Biology and Bioinformatics and in ultimately choosing the laboratory for their thesis research. The CBB Registrar maintains a notebook with short reports about all the rotations that CBB students have done in the past. Entering students are encouraged to consult this resource.
Students should take time early on to acquaint themselves with the science that is being conducted in the labs of the CBB faculty. For example:
• Visits to group meetings are encouraged. Schedules for group meetings are generally listed on the faculty websites (http://cbb.yale.edu/faculty.html has links). After reviewing the work being conducted in the lab of your interest, make an appointment to speak with the P.I. and have ready an idea of the type of work you are interested in.
• Several BBS departments schedule retreats during the fall to acquaint BBS students with the research being performed by their faculty. All first year BBS students are invited. The CBB Retreat is scheduled for September 11, 2009 in New Haven.
• The CBB program schedules sessions where certain CBB faculty describe their research interests.
What happens during rotations?
Students are expected to devote non-classroom time to the rotation. This works out to approximately 15-20 hours per week. You will be given space and are expected to join in discussions with the group. Your project should be discussed with the PI or a senior member of the lab at the beginning of the rotation. Although completing a well-defined project may be possible, the short rotation period may not allow this. The most important aspect of the rotation is familiarizing yourself with the work of the lab and participating in meetings, discussions, and seminars.
Although no grades are given for rotations, both student and PI are required to submit evaluations at the end of the rotation. Forms will be sent by the registrar. It is expected that the forms will be returned within a two week period.
Teaching Assistantships
All students are required to serve as teaching assistants in two semester-long courses during their training period. Appointments as a teaching assistant counts for a portion of the normal stipend for the appropriate term. Teaching provides the student the opportunity to develop teaching skills under the guidance of faculty. Attendance at all classes and discussion sessions is essential. On average, PhD students should expect to spend about 10 hours per week on teaching and grading class assignments. TAs and faculty should remain clear on what is expected of their assignment. TAs are normally expected to grade exams. It is imperative that TAs remain aware of exam deadlines and make arrangements with faculty in case there should be any conflicts.
As an interdepartmental program, CBB allows teaching assistantships in a wide variety of courses. The CBB Registrar maintains a list of all the courses in which CBB students have been TAs. This is a useful starting point for finding a TA. In June each year, a list of available TA opportunities in the fall and spring semesters within the BBS departments is emailed to all CBB students. Students who wish to teach in the following academic year should fill out the form indicating which courses they would like to TA in and return the form the CBB Registrar, Lisa Sobel. She, in turn, forwards each student's request to the registrar of the appropriate department, where the TA selection is made. The forms should be returned as soon as possible as class requests fill up quickly. Students should consider contacting faculty well in advance of the selection notice to convey their interest in assisting in specific courses.
If students are interested in teaching outside BBS, e.g., Computer Science, Bioengineering, Statistics, etc., they should contact the registrar within each program. Email the CBB Registrar (lisa.sobel@yale.edu) for a listing of contacts.
Qualifying Exam/Admission to Candidacy/Dissertation
During the fourth semester and no later than the fifth semester, the student undertakes a series of activities which lead to admission to candidacy for the PhD degree.
1. In the fourth semester student should select a qualifying exam committee consisting of his/her dissertation advisor and at least two additional faculty members. The registrar must be notified once the committee has been selected and approved by the advisor.
2. The student prepares a 1-2 page double spaced preliminary research proposal and distributes it to his/her committee.
3. The student meets with the qualifying committee to discuss the preliminary proposal. At this meeting, the committee also identifies 3 or 4 additional topic areas on which the student will be questioned during the oral qualifying exam.
4. The student prepares a 15-20 page double spaced dissertation prospectus in the form of a research proposal, which should contain: a brief literature review indicating the present state of the field of intended research; a specific question or questions that will be addressed; and a research plan including the materials and methods to be used; preliminary results, if any; work to be undertaken in the future; and a provisional timetable for completion of the dissertation. The prospectus is distributed to the committee, and the qualifying exam is scheduled for late in the fourth semester or early in the fifth semester.
5. During the qualifying exam, the student presents and discusses his/her research prospectus and is questioned on it and on the several topic areas previously identified by the committee.
Completion and approval of the dissertation prospectus and oral exam as well as the requirement of at least two honors grades during the first two years satisfies the Graduate School's requirement for Admission to Candidacy.
In each subsequent year, the student continues his/her research and meets with the committee to discuss progress. In the final year, the student prepares and defends the dissertation before the committee and receives their comments, which should be addressed in the final version before submission to the Graduate School.
Annual dissertation progress report
Following Admission to Candidacy, students are required to submit an annual "Report on Dissertation Progress" to the Graduate School, mapping out their achievements in the past year, and goals for the upcoming year. This form must be completed on-line by the students, their advisors, and the DGS. The online address is http://www.yale.edu/sis/dpr. The report is due to the Graduate School by May 1.
Where to get forms
Many of the forms that graduate students will need to fill out during their studies, including petitions for degrees, can be downloaded at:
http://www.yale.edu/graduateschool/home/forms.html
Deadlines
There are 2 deadlines for submission of the dissertation to the Graduate School: October 1 for a December degree and March 15 for a May degree. Deadlines for submitting the dissertation may change slightly each year, so students are advised to check the academic calendar for the exact date. The Graduate School does not make exceptions to these deadlines, which have been picked to give readers adequate time to evaluate the dissertation.
Readers
Upon receipt, the Graduate School will send the dissertation out for evaluation by 3 readers, with at least 2 having tenure or a tenure track appointment at Yale. After all reader evaluation forms have been returned to the Graduate School and all requested changes to the dissertation have been made, the DGS will sign the form recommending award of the PhD degree. Then the Graduate School Degree Committee and finally the Yale Corporation will vote to approve conferral of the degree.
MS Degree (en route to PhD)
A Master's degree may be obtained by a CBB PhD student who is en route to obtaining a PhD degree or who leaves Yale prior to receiving a PhD degree. Requirements include: 1) completion of two years (four semesters) of study, 2) completion of required coursework (nine courses must be taken at Yale), 3) successful completion of three research rotations, and 4) satisfying the Graduate School requirement of two Honors grades.
CBB Events
Seminars CBB hosts several seminars during the academic year. These are listed on the CBB calendar located at http://cbb.yale.edu/calendars.html. In addition to CBB, there are seminars within several departments that CBB students will be interested in and encouraged to attend.
Departments/Centers which sponsor seminars include: 
Journal Club
The CBB students have a journal club in CBB that is also open to postdocs, undergrads and grad students from other departments.
Topics of interest are selected by a different student each month. Often students report on their own research in progress. Journal Club meetings are posted on the CBB Calendar: http://info.med.yale.edu/calendar/listview.php3?calendar_id=60.
Other Talks
Talks given at the University and other institutions that may be of interest to the Computational Biology and Bioinformatics students are listed on the Gerstein Lab Bioinfo calendar http://calendar.yahoo.com/public/yalebioinformatics. Events of particular CBB interest are marked "*CBB*."
Financial Support
For the duration of their studies all students receive a stipend, which increases yearly (in 2009-2010 the amount is $29,600*), full tuition, health coverage, and a yearly allotment for travel to scientific meetings or courses. The Graduate School Payroll System (GSPS) is a semi-monthly payroll; checks are paid on the 15 th and the last day of each month. Students usually have their checks deposited directly to their banks. Financial support comes from University fellowships, National Institutes of Health (NIH) Training Grants, the National Science Foundation, and private foundations.
* Students who win competitive awards, such as NSF predoctoral fellowships, receive a $4000 stipend bonus (for a total stipend of $33,600 in 2009-2010).
Special note to international applicants Financial aid for students who are neither U.S. citizens nor U.S. permanent residents is very limited. Although approximately 20% of each entering class is international, on average, we are able to admit less than 5% of our non-U.S. applicant pool. Please take this into consideration before applying to the Program. If you do not submit this waiver by the deadline, you will be billed through your SFAS (Student Financial and Administrative Services) account for YHP Hospitalization/Specialty Coverage and Prescription Plus. Your SFAS account must be cleared in order for you to register for classes or graduate.
Health Coverage
If you waive YHP coverage you may change your mind and revoke your waiver by submitting a revoke waiver form before September 15 or January 31 deadlines, your coverage will begin retroactive to the beginning of the term. If you miss these deadlines you must wait until the next term in which you are eligible.
If you lose your non-YHP hospitalization insurance coverage, you must either revoke your waiver and enroll in a YHP plan or select another hospitalization insurance carrier. If you choose to enroll in the YHP plan you must do so within 30 days of the loss of other coverage. YHP's coverage begins the day following the other plan's termination date. Premiums are not prorated, and you must pay for the full-term cost of the YHP plan.
You may also enroll your eligible dependents in any of the plans for you which you are eligible. Details may be found in the online student handbook.
Housing
Whether you are coming to Yale as a single student, or as a family, a variety of housing options are available to you. It is the goal of the Graduate Housing Office to provide opportunities for graduate and professional students to develop a sense of community while residing in University Housing. You may take advantage of social functions planned specifically for the dormitory or apartment where you live, joining a residence council, child playgroups and educational forums on relevant topics for students and their families. The possibilities are as varied as those who wish to participate.
University Housing is not available for all those who may be eligible due to space constraints. Applications are accepted starting April 1st and the assignment process will begin mid to late April.
The Graduate Housing experience is unique. The benefits and rewards of living in the Yale graduate community are long lasting.
